Morphological and biochemical correlates of skeletal muscle contractility in the cat. II. Physiological and biochemical studies.
Isometric twitch characteristics and biochemical parameters of isolated myosin and sarcoplasmic reticulum have been compared in three cat hind limb muscles. The fast twitch caudofemoralis and the slow twitch soleus are almost pure muscles as judged from histochemical studies. Isolated myosin from the caudofemoralis is not only 2- to 3-fold higher in its ATPase activities than that of the soleus, but also in non-dissociated forms has greater electrophoretic mobility than the soleus myosin. Purified myosins from fast muscles as well as soleus exhibited three light chains upon electrophoresis. However, the intact non-solubilized myosins differed in electrophoretic mobilities. The sarcoplasmic reticulum fraction isolated from caudfemoralis exhibits faster rates of Ca++ binding and uptake than soleus, and when fit to a two component model, the caudofemoralis SR exhibits a higher amount of a fast binding site than does soleus SR, features reflected in differences in the relaxation time of the two muscles. In contrast, the fast twitch tibialis anterior has been shown to be a gradient of fiber types and its isometric twitch may be separated by selective nerve stimulation, into a fast and a slow twitch component. Our findings that myosin fractions, as well as sarcoplasmic reticulum fractions isolated from these two components differ with respect to their biochemical characteristics add support to the possibility of a dual function in this muscle.